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EFFECTS OF CHLORPROMAZINE ON THE CHROMATOP HORES OF FRO G 
SKIN* 
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ABSTRACT 
Us ing the co nvent iona l in vitro frog s kin bioassay tec hnique, it has been shown t ha t chlor-
promazine can have a direc t as well as a n indirect effect on frog derma l chromatophores a nd 
tha t chlorpromaz ine da rkened s kin loses its a bili ty to react e it her by further da rkening wi t h 
ACTH or lightening in fresh frog Rin ge r's . E piderma l mela nocytes a re ca pa ble of react ing to 
chlorpromazine but must be in a n a lmost tota lly con t racted state to do so . 
It was repor ted in 1961 that syste mica ll y ad -
mi nistered chlorpromaz in e can a lter pigmen ta-
tio n in va rious non-ma mmalia n spec ies (1) . Since 
the skin of hy pophysecto m ized frogs did not 
da rken a ft e r chl orpromaz ine t he effect was 
though t to be m ediated via mela nocy te s timu-
lating horm one (MSH) released by the drug. 
More recently chlorproma zine has been said to 
act prima ri ly by interfering with the hypotha-
la mic MSH-release inhibiting fac tor (MIF) in rats 
and frogs (2), hence increas ing MSH levels. The 
following exp erimen ts de monstrate a direct ac-
t io n by chlorpromazine on frog skin chromato-
phores . This is in contrast to earlier reports. 
MATERIALS AND METHODS 
Adult male Ran.a pipien.s weighing between 30 and 55 
gra ms obta ined from Rockland Farms, G'itbertsville, 
Pennsylvania were used. Frog skin was obtained and 
studied according to the method of Shizume (3), with 
the following exceptions: a Photovolt model 670 rellec-
t ion meter was used wi th sensitivity standardi zed at 
50% re!1ectance with a green filter and whi te enamel 
plate ; skin was removed following ether anesthesia after 
this method was shown not to in terfere with the subse-
quent response of the chromatophores. 
Thirty-five pieces of skin from the hind legs were 
used from a total of 20 frogs. Three of the frogs had 
been hypophysectomized 3 to 17 days prior to use. They 
con tributed 4 skins to experim ents l and 3. 
Microscopic examination with photography was per-
formed whi le the ski ns were on the mounting ring. None 
of the skins was fix ed. The 45x objec tive with a lOx 
ocular was used, at t imes with water immersion to pre-
ve nt drying out. 
Chlorproma zine hydroc hl orid e was obta ined f'rom 
Smith Kli ne and French Resea rch Laboratories, Phi la-
delphia, Pennsylva nia. The commercial preparation of 
ACTH (Acthar) from Armour Pharmaceutical Com-
pany, Kankakee, Illinois was used. 
RESU LTS 
E x periment 1. 
Twenty-e igh t skins were pla ced 111 se pa rate 
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in cubation mix t ures each cons isting of 2 mg 
chlorpromazine in 20 ml of frog Ringer 's (0.01%). 
The s kins ha d previ ous ly been permi tted to 
li ghten for at least 45 minutes or un t il stabili ty 
ha d been atta ined . Refl ectan ce m easure men ts 
were ta ken every 5 minutes. Five con trol skins in 
on ly frog Ringer 's were observed in a s imila r 
ma nner. The pH of t he incubat ion mixtures with 
and wi thout chlorpromazine was 7.5. 
Al l 28 skins when exposed to chlorpromaz ine 
showed a decrease in r efl ectan ce (da rkening) of 
be tween 6 a nd 15 uni ts after 90 minutes. In 18 
skins t he d ecrease was over 10 uni ts. The cont rol 
s kins varied ins igni fican t ly after stabili ty had 
been a tta ined . 
Experiment 2. 
Ten skins were observed for lightening (in -
creased reflectance) in fresh frog Ringer 's fol-
lowing 90 minu tes exposure to 0.01% chlorproma-
zine in frog Rin ge r 's. The Ringer's solu t ion was 
cha nged once during t he one hour observation 
period. 
Six other skins after exposure to 0.01% chlor-
promazine in frog Ringer 's solut ion for 90 min-
utes were p laced in a n incubation mix ture con-
ta ining 0.0025 uni ts ACTH, a n a moun t prev iously 
shown to be a mpl e to cause ma ximum skin da rk-
ening (a pprox imately a 40 uni t d ecrease in pre-
v ious ly li ghtened cont rol skins). 
No lightening (increased refl ectan ce) of the 10 
skins previous ly da rkened by chlorpromaz ine was 
a ppa ren t. Th e chlorpromazine-da rk ened skins 
whi ch were exposed to ACTH did not darken fu r-
t her. 
Experiment 3. 
Eight skins were observed micr scopically fo r 
morphological cha nges in epiderma l mela nocytes 
both before and after 90 minu tes exposure to 
0.01% chlorpromaz ine in frog Rin ger ' . 
Two ski ns were observed cont inuous ly durin g 
their exposure to a pproximate ly the sa me concen-
tration of the drug. 
Four of the skins which were observed for el-
lula r mo rpho logy ini t ia lly bowed round epi -
d erma l m elanocytes (Figure 1). T here were no 
d endri t ic processes and no irregu lari t ies in t he 
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ce ll body. These a ll res ponded by sprouting den -
drites following exposure to chlorpromazine (Fi -
gu re 2) . Two sk ins initially showed irregular ep i-
dermal melanocyte cell bod ies; these cell s a lso 
res ponded. The rema ining 4 sk in s initia ll y 
showed moderate dendritic branching a nd no re -
sponse could be eli cited from them. 
DISCUSSION 
The resu lts of Experiment 1 support the view 
that ch lorpromazi ne can have a direct as well as 
an indirect effect on frog dermal chromatophores. 
T hi s finding is not surprising in view of the fact 
that the chromatophores a re neura l crest derived 
ce lls(5). 
The resul ts of Ex periment 2 suggest that chlor, 
promazine-darkened sk in s lose t heir ab ility to 
react eit her by further darkening after 0.0025 
units of ACTH or li ghten ing when placed in fre h 
Ringer's. It should be noted that a 10 fold in· 
crease (0.025 units in 20 ml of frog Ringer's) in 
the concentration of ACTH will induce a nomina\' 
darkening on chlorpromazi ne treated sk ins; how-
ever, this effect is only about 50% of that pro.: 
duced by 0.0025 uni ts ACTH on control skin . 
Further darkening could be produced by addi-
t iona l chlorpromazine, but even at high concen· 
F tG. 1. Epiderma l melanocyte prior to exposure to 0.01% chlorpromazine. 
FtG. 2. Epidermal melanocyte a fte r 90 minutes exposure to 0.01 % chlorpromaz in e. 
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trations (0.03%) the total decrease in reflectance 
is only 30% of that produced by 0.0025 uni ts 
ACTH on control skins. Most substances such as 
MSH, ACTH, caffeine, and isoproternol produce 
a reversible change on chromatophores. This rela-
tive irrevers ibility following chlorpromaz in e sug-
gests possible binding of the chemical to cell 
membranes (6) (i.e., receptors) or perhaps micro-
tubular damage within the ce ll (7). 
The results of Experiment 3 suggest that reac-
tive epidermal melanocytes must be in an almost 
totally contracted state before they are a ble to 
respond to chlorpromazine. The contracted state 
had to be present in vivo. Following hypophysec-
tomy the ep iderma l mela nocytes in vitro were 
still m arkedly branched 3, 10 and 17 days after 
surgery. Not a ll epid ermal melanocytes of a give n 
skin a re in exactly the sa me sta te of contraction 
or expansion . However, in reactive skins the ce ll s 
were either tota ll y con tracted or had only min -
imal irregularities in t he cell body . 
Only epidermal melanocytes were definitely 
observed in t he li ght microscope to respond to 
chlorpromazine. These cells responded in only 
60% of the skins observed. Cha nges in d ermal 
cells could not be seen microscopicall y. However, 
the refl ectance changes in 100% of t he skins ob-
served a re probably attr ibu tab le to small changes 
in the derma l melanophores and iridophores (4). 
These dermal cells must be responsive to chlor-
promazine or t here would be no way to account 
for the decrease in re f1 ectance in the 40% of sk ins 
which showed no cha nge in ep id erma l melanocyte 
morphology. 
T he author wishes to thank Dr. J. Graha m Smith, Jr. 
a nd Dr. Robert G. Crounse for their helpfu l criticisms. 
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